Staphylococcus aureus strains isolated from bovine mastitis: virulence, antibody production and protection from challenge in a mouse model.
Septic arthritis in mice was used as a model to evaluate the virulence of Staphylococcus aureus and coagulase-negative staphylococci (CNS) isolated from cases of bovine mastitis. In addition, the model was used to evaluate the cross protection elicited by heterologous antibodies. Mice were intramuscularly inoculated with serial bacterial doses of different strains of S. aureus or CNS, for virulence determination; they were monitored for arthritis, gangrene or death up to 20 days. Antibody response, cross reactivity and resistance to challenge were tested by subcutaneous inoculation with a low dose of one of the S. aureus or CNS strains followed by challenge with two S. aureus strains. S. aureus alpha-hemolysin isolate was the most virulent, followed by alpha+beta-hemolysin and beta-hemolysin isolates. The least virulent isolates were the non-hemolytic S. aureus strains but even they were more virulent than the CNS strains tested. Antibodies against three different S. aureus antigens were detected by the ELISA in all mice that were inoculated with the S. aureus strains but not in any of those with the CNS strains. Immunoblot test against various S. aureus strains as antigens showed high cross-reactivity among the S. aureus strains but only a slight similarity, restricted to the bands above 36 kDa, with the CNS sera. Low-dose inoculation of alpha or alpha+beta strains before challenge with homologous and heterologous strains protected the mice, whereas the two beta strains provided only partial protection. The inoculations of non-hemolytic S. aureus or the CNS strains did not elicit any protection. Our findings demonstrate that pre-exposure of mice to a low dose of certain S. aureus strains could provide protection and that the antibodies produced could have an important protective role.